Long-term extracellular matrix metabolism by cultured human osteogenesis imperfecta osteoblasts.
Osteopenia due to deficient extracellular matrix synthesis is a hallmark of osteogenesis imperfecta (OI), Previous studies carried out within 72 h of osteoblast subculture, at an early stage of matrix synthesis, indicated that for osteoblasts derived from human OI patients the total amounts of collagen, osteonectin, and three proteoglycans were significantly reduced, while total amounts of thrombospondin, fibronectin, and matrix hyaluronan were elevated compared with age-matched controls. The current study was undertaken to follow OI osteoblast matrix metabolism as that matrix is synthesized, deposited, and matured. Steady-state metabolic radiolabeling was used to follow the metabolism of collagen, hyaluronan, and total proteoglycan by OI and normal osteoblasts for up to 5 weeks. Trabecular osteoblasts from non-OI controls showed an increase in total and matrix-associated collagen synthesis during the first and second week, reaching steady-state levels by week 4. In contrast, cultured OI osteoblasts did not increase either the total (medium + matrix-associated) or matrix-associated collagen during the entire 5-week period. Proteoglycan synthesis exhibited a pattern similar to that for collagen. OI-derived proteoglycans differed from controls in that levels in OI cultures did not reflect the normal time-dependent increase in total proteoglycan and proteoglycan matrix deposition. OI osteoblast hyaluronan synthesis was increased when compared with age-matched controls during 4 weeks of culture. In contrast, the ratios of calcium to phosphorus solublized from control and the OI extracellular matrix were not statistically different. Thus, with respect to the synthesis of collagen, proteoglycans, and hyaluronan, OI osteoblasts fail to parallel controls in depositing and elaborating extracellular matrix during 35 days in culture.